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Abstract of GB1310417 



1310417 Toothed gearing SKODA NARODN1 
PODNIK 18 June 1970 [19 June 1969] 29597/70 
Heading F2Q In a gear train having a gear-wheel 
6<SP>1 1 </SP> formed of two parts 
6<SP>1 1 </SP>a and 6<SP>1 1 </SP>b having 
oppositely inclined oblique teeth which are 
meshed by three two-part pinions 
3<SP>1 1</SP>a and 3<SP>1 1</SP>b, the two 
parts 6<SP>11</SP>a and 6<SP>11</SP>b are 
connected respectively to a torsion shaft 7 and a 
torsion tube 8 having their ends secured to a hub 
1 1 of a toothed coupling 17 attached to a shaft 
14. The two-part pinions 3<SP>11</SP>a and 
3<SP>1 1</SP>b are secured to shafts 16 which 
carry pinions 3<SP>1</SP> which mesh a gear- 
wheel 2<SP>1</SP> on a shaft 13. In a 
modification, the torsion shaft 7 and torsion tube 
8 are interconnected by a toothed coupling at 
their outer ends. In another modification, an 
internally toothed gear 6<SP>11</SP> is 
connected to shaft 14 and meshes pinions 
3<SP>11</SP>, Fig. 3. An epicyclic gear 
arrangement is shown in Fig. 4. 
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(54) IMPROVEMENTS IN OR RELATING TO GEAR TRAINS 



(71) We, Skoda. Narodni Podnik, a 
Czechoslovakian Body Corporate, of PIzen, 
Czechoslovakia, do hereby declare the in- 
vention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

10 The invention relates to gear trains. 

Forms of constructions of gear trains 
having a plurality of pinions in mesh with 
a gear wheel, the pinions being in two-parts 
are already known where various types of 

15 compensation device are used in an en- 
deavour to obtain an even distribution of 
the load. However from the point of view 
of actual assembly these forms of construc- 
tion appear to be sterostatically indetermi- 

20 nate i.e. there is not a uniform distribution 
of the power supplied to the pinions and the 
forces on the gear teeth o~f a particular 
pinion cannot be determined. 
Certain known types of gear trains with 

25 two-part pinions are stereostatically inde- 
terminate constructions because of the effect 
of the excessive number of degrees of free- 
dom of the system. 
In the case of stereostatically indetermi- 

30 nate gear trains having an excessive number 
of degrees of freedom various difficulties 
may arise in operation owing to the exces- 
sive mobility of the individual members 
(falling out of mesh of the gears, possibly 

35 of gears jamming, and so on). For this 
reason these transmission gears are not oper- 
ationally acceptable. 

In addition, certain known gear trains 
with two part gear wheels have been pro- 

40 posed only permitting the minimum neces- 
sary mobility of the system, which gear 
train employ a compensation mechanism of 
a mechanical or elastic design. 
A disadvantage of this type of construc- 

45 tion of gear train lies in the fact that the 
mobility of the system is only a minimum, 
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and is affected even further by the friction 
occurring because of the contact between 
individual members of the gears. 

Besides the known gear trains mentioned 50 
above, there are also known types of gear 
trains with two-part gear wheels which are 
stereostatically indeterminate because of the 
insufficient mobility of the connections of 
the individual members. In the case of these 55 
gear trains with two-part pinions difficulties 
in operation must necessarily occur, such as 
for instance premature wear of one of the 
pinions, unsatisfactory seating of the indi- 
vidual parts of the gearing and so on, be- 60 
cause of the stereostatic indeterminateness 
of the system. 

One advantage of the present invention 
is for instance the stereostatic determinate- 
ness of the design, i.e. a uniform distribution 65 
of the power supplied to the individual pin- 
ions and an unambiguous determinability 
of the forces in the gear teeth, and also a 
simplicity in construction and production, 
and consequently small dimensions and low 70 
weight of the gear train. 

According to the invention there is pro- 
vided a gear train comprising two stages, 
one stage having a gear wheel which is 
formed with first and second co-axial parts, 75 
and three pinions each of which is likewise 
formed with first and second co-axial parts, 
the first parts and the second parts of the 
gear wheel and pinions respectively mesh- 
ing and having oppositely inclined oblique 80 
teething and the two parts of the gear wheel 
being connected respectively to a torsion- 
shaft and a torsion tube coupled together at 
a location remote from the two parts, char- 
acterised in that the gear wheel is connected 85 
with an external drive shaft or driven shaft 
by means of a toothed coupling arranged 
between a hub connected to the torsion tube, 
and a sleeve connected to the external shaft, 
the two parts of each pinion being fixed 90 
against movement relatively to one another, 
and the second stage of the gear train com- 
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prising a gear wheel supported against radial 
and axial movement and meshing with three 
further pinions each of which is co-axial 
with and connected to one of said first men- 
5 tioned pinions respectively. 

Examples of embodiments of the inven- 
tion are indicated in the attached drawings 
1 to 4, each of which diagrammatically re 
present an axial section through a gear train 

10 with three two-part pinions (in the drawings 
only one of the pinions is shown; and the 
teething of the gears is only shown diagram- 
matically). In the drawings: 
FIGURES 1 and 2 show a section through 

15 the gear train with two-part pinions, where 
a high-speed gear stage is formed by a train 
of single-part gears and a slow-speed gear 
stage by a train of two-part gears; 
FIGURE 3 is a section where by contrast 

20 the high-speed gear stage is formed by a 
train of two-part gears and the slow-speed 
stage by a train of single part gears; and 
FIGURE 4 is a section through an epi- 
cyclic gear with two-part planet pinions and 

25 where the teething of the two transmission 
stages is of the herringbone type. 

According to Figure 1 the high-speed 
stage of the gear system consists of one 
train, and the slow-speed stage consists of 

30 a train of two-part gears, the two parts be- 
ing interconnected by a mechanism permit- 
ting relative rotation. All gears are exter- 
nally toothed. The carrier 15 of the pinions 
is fixed, and represents functionally a con- 

35 stituent of the gearbox of the gear train 1. 
The transmission gear system could be des- 
cribed as a pseudoplanetary or pseudo-epi- 
cyclic gear. 
The gear wheel 2' of the high-speed stage 

40 is carried by a high-speed shaft 13, which is 
rotatably supported in the gearbox of the 
gear system 1. The three pinions of the high- 
speed stage (only one of which is indicated 
at 30 have straight or oblique teething. The 

45 three pinions of the slow-speed stage (only 
one of which is indicated at 3") are each 
formed in two parts 3"a and 3"b having 
oppositely inclined (or herringbone type) 
teeth. The two parts of each pinion 3" are 

50 secured to a shaft 16 which is rotatably 
supported in the carrier 15, i.e. actually in 
the gearbox of the gear system 1. The pin- 
inois 3" of the slow-speed stage mesh with 
the gear wheel 6" of the slow-speed stage, 

55 which is formed in two parts 6"a and 6"b* 
with oppositely inclined teeth. The parts 
6"a and 6"b of the gear wheel of the slow 
speed stage are interconnected by means of 
a co-axial torsion shaft 7 and torsion tube 

60 8. The torsion shaft 7 and torsion tube 8 
are fixed together, for example, by means of 
a screwed connection arrangement or a cyl- 
indrical securing pin. This fixed connection 
(indicated at 9) makes possible relative rota- 

65 tion of the two parts 6"a and 6"b of the 



gear wheel of the slow-speed stage 6"a. 
6"b due to twisting of the torsion shaft 7 
and the torsion tube 8. At the same time the 
shaft 7 and tube 8 permit radial movement 
of the parts 6"a and 6"b within the limits of 70 
the bend elasticity of the torsion shaft 7, 
and tube 8. The ends of the shaft 7 and 
tube 8 are connected in a hub 11 which is 
supported in a sleeve 12 by means of a 
toothed connecting arrangement 17. The 
sleeve 12 is mounted on a rotatably sup- 
ported slow-speed shaft. 14. 

In Figure 2 is shown the connection of 
the torsion shaft 7 with the torsion tube 8 
by means of a toothed coupling 10. Here, 80 
by contrast with Figure I, instead of the 
fixed connection 9 or the torsion shaft 7 
and the torsion tube 8, the said connection 
is effected by means of the toothed coupling 
10. 85 

Figure 3 shows a construction of a gear 
system with two-part pinions where torsion 
members are provided between two parts 
of the sear wheel of the high-speed stage. 
The parts 2'a and 2'b of the gear wheel of 90 
the high-speed stage are again interconnec- 
ted by means of the torsion shaft 7 and the 
torsion tube 8. This connection is effected 
by one of the methods illustrated in Figure 
1 or Figure 2. The teeth of the sun wheel 95 
of the slow-speed stage are of the oblique 
type. In this case the gear wheel 6" is inter- 
nally toothed and is again connected with 
the slow-speed shaft 14, which is rotatably 
supported in the gearbox of the gear train 100 
1. The shafts 16 carrying the pinions 3' 
and 3" are supported so as to be capable of 
axial movement. In this case the hub 11 of 
the gear wheel 2' of the high-speed stage is 
fixed against axial movement by the toothed lu -> 
connection 17. 

Figure 4 represents an epicyclic gear sys- 
tem with two-part planet wheels, where the 
teething of both transmission stages is of 
the double oblique or herringbone type. 110 

The shafts 16 carrying planet wheels 3' 
and 3" are axially movable, the sun wheel 
2' of the high-speed stage being likewise 
axially movable. At the same time, the ar- 
rangement of Figure 4 shows an embodi- 115 
ment in which the carrier 15 of the planet 
wheels 3' and 3" is rotatable. It may be said 
generally that the method indicated of ar- 
ranging the epicyclic gear with the two-part 
planet wheels can be effected in the embodi- 120 
ments shown in Figures 1 to 3 with the 
carrier 15 rotating and vice versa in Figure 
4 with the carrier 15 stationary, the carrier 
15 then being integral with the gearbox of 
the gear system 1. 125 

It is also possible to modify the sun or 
gear wheels of the slow-speed stage or the 
high-speed stage to use either internal or 
external teething, or possibly to use com- 
binations of these. 130 
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WHAT WE CLAIM IS: — 

1. A gear train comprising two stages, 
one stage having a gear wheel which is 
formed with first and second co-axial parts, 

5 and three pinions each of which is likewise 
formed with first and second co-axial parts, 
the first parts and the second parts of the 
gear wheel and pinions respectively meshing 
and having oppositely inclined oblique teeth- 
,u ing and the two parts of the gear wheel 
and the two parts of the gear wheel being 
connected respectively to a torsion shaft 
and a torsion tube coupled together at a 
location remote from the two parts, char- 
ts acterised in that the gear wheel is con- 
nected with an external drive shaft or driven 
shaft by means of a toothed coupling ar- 
ranged between a hub connected to the 
torsion tube and a sleeve connected to the 
20 external shaft, the two parts of each pinion 
being fixed against movement relatively to 
one another, and the second stage of the 
gear train comprising a gear wheel sup- 
ported against radial and axial movement 
25 and meshing with three further pinions each 
of which is co-axial with and connected to 
one of said first mentioned pinions respec- 
tively. 

2. A gear train as claimed in claim 1, 
30 characterised in that the two-part pinions 

are rotatably supported with respect to a 
carrier and are held against axial movement 
relative to the carrier by means of the two 
part gear wheel the parts of which are fixed 
35 against axial movement by means of the 
torsion shaft and the torsion tube being 
coupled together at their output end. 



3. A gear train as claimed in claim 1 
characterised in that the two-part pinions 
are rotatably supported on a carrier and are 40 
held against axial movement with respect to 
the carrier, the coupling of the torsion shaft 

to the torsion tube at their output ends being 
effected by means of a toothed connection. 

4. A gear train as claimed in claim 1, 45 
characterised in that the two-part pinions 
are rotatably supported with respect to a 
carrier and are capable of axial movement 
relatively thereto, and in that a straight 
toothed coupling having means for restrain- 50 
ing axial movement is provided for coupling 

a two-part gear wheel to an output shit. 

5. A gear train as claimed in claim 1, 
characterised in that there are ^two-part 
pinions in both transmission stages, each 55 
pinion having double oblique or herring- 
bone, teeth, and being rotatably supported 
with respect to a carrier so as to be axially 
movable relatively thereto, the two-part 
gear wheel of one stage also being axially 60 
movable and the two-part gear wheel of the 
second stage being restrained against axial 
movement. 

6. A gear train arrangement substantially 

as hereinbefore described with reference to 65 
and as illustrated in any one of the accom- 
panying drawings. 

SKODA, NARODNI PODNIK, 
Per: 

BOULT, WADE & TENNANT, 
34 Cursitor Street, 
London EC4A 1PQ. 
Chartered Patent Agents. 
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